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^I^m 2002-318417 ^ ^-i^ : 1/ 



T-h^T;i/^;v5f;vvv';'^- h (taos) i5 j: t>*Tf b— (i) x-^^ti^ 

T^vrf^vv^ > (AS) -r h ^T;v^;vt>^-=^'^A/n^ Kn^f^Hf^ K ( 
TAAOH) (D^^TX'm:^^^ Lxnhti^^^ M^t^^^^is i t '2> 

XnSi(OR)4_n (I) 

(^4^, X{i7X^J!r>^. •7-7^^^-^ t/cfiM^mi ~8<7)t;v^;v». y^m 

X h7T;V^;V:^;l'VvV'5^- > (taos) =1:7^ h 7T;i'^;UT><=E-'>A/N>f 
Kn:t^-if-rK (TAAOH) <D^^TXM:^^tfzim^UnyK^Lfz^. 
-LIS— IS^( I ) -e^ $ tL;?> T 3 ^ V V 7 > (AS) t i±t<Dl]\\7K^^ i> L 

im^ms] BtrlBx h ^ T;v^;v:^;vy v v h (taos) t h ^ 

^;V:j-;V'VvU -5^- h (TEOS) . T- h 7^^;V:t;VVv';^- h (TMOS) Sfcti 

[i*^^4] mmrjvzt^iyiyyy (AS) h^vv9> 
(Mms) ^ J.h^vv7> (mtes) Sf^t±-e<^tl^ti'e^)^c:h^# 
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[it^:^5] -iria-r h ^t;v^;1'T:x^^'>a^n^ Kn;^-^-ij--r K (TAAO 

H) X h^7'nif;VT^--=e^'^7A/N'i' Kn:t^-9-^ K (TPAOH) . "rhyy^ 
;VT>-=e^'>A/N-l' Kn;t^-9-^ K (TBAOH) ttzit^om^mx^^^^Lt^S^ 

Ilt^:^6] IfflBx b 9T;i/^;WT>^<=e-'>A^N-f Kn:i-:af.-9-^ K (Taao 
H) fpK^tft^. i-YV^^ (Na) . iJV^J^ (K) t'<^T;V:^ V ^m7uS<^ 

[m^M7] miBx h 7T;V^;l/T>^-'>A/N'f Kn:t^^f>f K (TAAO 
H) ^kz^tfL^. (Br) . m.m (CD ^^0/Nn>^>2^7cmO'fk'^tJ?5><b 

[li*:K8] m$^v-VyT)\^^)U:^)VVi/^)^-y (TAOS) i:mf5T;wn 
^v5/^> (AS) <^^;VJi: (TAOS/AS) Si02m#3lt»-e 6 / 4 ~ 2 / 8 

[ii^]^9] ^IrfB-r h9r;v^;VT^-=e~-^A/N^ Kn:t^-9-'r K (TAAO 
H) vV (TAOS+AS) 0^;Hfc (TAAOH/(TAOS+AS)) SiO 

2m#»m-ei/l 0-7/^1 0O$gffli::ab^it =^#m^-r'&if^:^l ~80 

im^TM 1 0 ] miB-r h 7 T ;v y v v ^ - h (TAOS) is X z/mm 

r;vn^->v9> (AS) (Dim^^mm'^-h^^^mit'km^2--AQmM%(r>m 
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(i) f b7T;v^;v:^-;i/y'>'j>5^- h (taos) ^Jicrrffi— (i) -e^^ 

tL^T;V3i^->i/9> (AS) =£r^^v#^K^:y£'^t/it^. 1 0 ~ 3 0 t:oiiajKt?<l 
ttibO^rS-^^^^+^lcrl-g-i"^ ^-e 100~200rp mo^iST-m^L^ 

(ii) ^tc> ^#T^cab'i>mm#^?t'^•^::x^7T;^^;^T>^--^7A/^'f Kn 
:^^-9-^K (TAAOH) <7)7K^m^ 5 ~ 2 053->&HtT?gT tfcf^^ $^^1110-3 
0 t:(7)iaj^T 3 0-9 0 100-200 rp mOigJg-eS^lJ 

(iii) ^V*-C\ 3 0-8 O-COiaSi^^tfcm. C:c07aj^tw#-t,^;&?ib 1 ~ 
7 2 mM. 100~200rp m<D^mX'mWt^ ZtiZX*). 

^fB7=-h7T;i'^;v:^-;vvv';y-h (TAOS) ioXXfmUT)i^a^z^i^^> ( 

XnSi(0R)4_n (I) 

#^1 -8ot;v^;v», ti;-;i^^^ L< {±tr-;v*'S:^1-o n(±o- 

mimi 2] is^]^i i\,z.mm<Dmyi3m\,ziXx.x. ttriB (i) -efiii 

^ttfc-r h 7T;v^;^:f ;vvvi; ^- h (taos) . T;vn^vv^> (as) jsj: 

7 T ;V^;VT '^7 A/N>r K 0:^^-9- K (TAAOH) <^7K^?Kff't3 3 0 ~ 9 0 

(i) 7-Yyr)V^)V:^)Vyi^^)^'-Y (TAOS) ^r^li^^t rI^L7^w^^ 10 
-3 QX:(DU.mx^fLh<Dm.6^i!)^-\-^Km.^-f:htX-l O 0-2 O O r pm<^i^ 
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(ii) 'AK. mWTiz.;^:hmM^mWL^KT h "7 r )i^^}Vr >^:=''y J^^^^ Kn 
:^^-9--r K (TAAOH) <D:^m^^ 5-20 ^S'^i^ttT^iST Lfcf^. f> m 0 ~ 3 
OroSE-eS 0~9 0^^. 100~200r p mOjlET?^^!^ 

(iii) ^v^-t:\ 3 0-8 0t:<7)?^E^^«tfc^^. i<7)?^mi3j*^>^7{)-'^0. 
5-7 2mm. 100-200r pnKDm&X^mWLX. MU-T V y T )l' ^ )V 
;i'yvU^-h (TAOS) <Dm:^^misXV'ytfziiU^m:i^^m^^^ism^ 

(iv) ^ibtC, ±m-~m.^ (I) t?^^tt;|)T;V3Jrvv^ V (AS) ^/^{ic::}^ 
. 10-30 V<DUmx-^iXh<Dm^ib^-i-'^i^m,^-t^tX' 100-200rp 

K (TAAOH) O^K'^?^^ 5-20 ^-^^ifXiMT Ltz^. $ 1 0 - 3 
0 'C<r>^mx 3 0-9 0 100-200rp irKDMMxmWL. 

(vi) ^v^-Cx -irffi (v) -e#f>ti^cm'a'^?S^3 0-8 0"C<7)zajgtl}[JPmLfz 
^<DUm^Z'^-^^J:-^^h 10-30 ^r^. 100-200rp irKDMmxmn 

Huffl-r h vT;v^;v:t;vy'>';'^- h (taos) isj; WIBT;v3dpvv'"7> ( 

AS) (DMTK'^^xh^^^m^t^m^^t^mvm^m^mm^-t^^t 

m^m 4] m^^i 3 t::iBmo?iT:^^tc>ftx.T. n) xmm 
ttfc h 7 T ;v ^ ;v :t ;v V V 1; - h (taos) is X xrmmmMi!)^ ^ ^ ^ 
mi:. m^Mi 3 tmWj:^^Txmu in) <7)'Tyyr)i^^)i^T>^=-^A/^ 

y( Yuir^^^ K (TAAOH) (07Y,mU^\,ZZ 0-9 O^t^^^X^-o < «9 tmT^ 

(i) -r h7T;v^;v:^-;vyvi;>Jr- h (taos) ^^mmmtm^Lfz^k. lo 
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-3 OX:<DU^X-^fih<Dm,^i)^-\-'^\i^^^ir^tX-l O 0~2 O O r pm<7)jg 

(ii) 'AK. mWrK;^^^M^mU^iZ-f y )V^)VT>^:=-^ ^^^^ Kn 

K (TAAOH) OyKmW.'^ 5 ~ 2 0 ^S-^e^^ltTr^T tfc#i. ^ icl 0 ~ 3 
0t:OiaK'e3 0~9 0:^P^. 10 0-2 0 0 r pmOiiJ^-cm#L> 

(iii) ^v^-e. 3 0-8 Ot:(^zagtCjtinitL/im. ^Ozaj^i::1i*>^:6«'bO. 
5-7 2B#F^^ 1 0 0-2 0 0 ri? vcKDmmxmWLX. h 
)VVz^V^-h (TAOS) Oijn7jc^j!iftl*5iy^Vt/v:{±gB^iD7jc:9^^it?«r'^trrl'^ 

(iv) ±fB-j|^^ (I) t^^^ttST^Vn^vS'^^ (AS) 

^m-^t^ct^. 10-3 ox:<D^mx^fih<Dm^i)^-['^Km,^-t^txi o o 

- 2 0 0 r p m(7)^Jg-em# 

V (TAAOH) 07K?#?^=^ 5-20 :S'^HtT?ST Lfz^. $ H 1 0 - 3 

ot:oiaE'e3 0-9 o^f^. ioo-2oor pm<D^mxmWL. 

(vi) ^v^t:\ 3 0-8 0t:c7)^UJ^t3]bnl!!^Lytm. i<^aj^tc^t> ^7&^^?> 0 . 5 
-7 2BtF^. 100~200r p m(^jSJgtT«ti#Lt:. HUBBT;Vn ^ v->^ > ( 

(vii) Htria (iii) -e^f^tt/^r^i-^^mtrntfi (vi) -e#f>tL^^m^'^?iS 

^U^Lfz^k, 10-30 V(7^UmxZi^h<D^^7b^ir^Km'ki-^tX 1 0 0 

- 2 0 0 r p m<Dmmxmw L> 

(viii) ^ioK. -ii^^ CllfIB (vii) -e#^tL/i^?^=Sr 3 0 - 8 0 t:<^rait 
l^*nl^tfj:^> ^<DUmi>Z'^%^£i!)^h 10-3 0^^> 100-200rpm<^) 

miBT-h^r;i'^;v:^;i-vv»;>5^- h (taos) *3<J;j/H«fBT;u:3^i^v7 :^ ( 

AS) <D-}}n:^^mmx^^^-^mi\:^m^^iymmi.^m^mmt^ ^ t ^s^t 
ummi 6] m^^i 5iznm<7)mTijmz^tx.x^ pifi (i) xmm 

$tt/ixh7T;v^;i^:r;vvvU^-h (TAOS) *3 it^'^^vt^./i-^^^tE-a-^ 
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^ Kn;t-^-9-^ F (TAAOH) 07K?iTSt'l'3 0-9 0^:6-ltTv9>o < J9 tfiT-t 
^t^t^x mtfi (iv) T'^^$tL/iT;Vn^vv^> (AS) J: f> 

^-.^/A/N'f Kn:t^-9-^ F (TAAOH) <7);ic^?^fl3lc 3 0-9 O^-^^^lrX^^ < 

[it^:l 1 7 ] ttrffi-r h yT)l^^)Vt)]^V i^V^-Y (TAOS) x h 9 
ju^)V:t}V Vi^V^-h (TEOS) . f" h 9 ;^ ;V V 'J ^ - h (TMOS) t fz 

[it*:^i8] • tfrfST;vn^vv^:/ (as) 5{>^ b^vv^ 

(MTMS) . ^f-;V'bi; j:-h^'>v^> (MTES) $7t:{±'g-0^i'^^^'5)C:i:^# 

m^-r^m^:^! 1-1 7ov^i*^^36^^'f^«o®ilm^^^®v';:*^mm^^ 
[It^:^ 1 9 ] H>rf fi-r > 9 T ;v ^ ;v ;v y V <Jr ^ b (taos) h miBT 

(AS) bi3K Si02m#*m-e6/4~2/8<^)|gHlC^;2,-^r;VJt ( 
TAOS/AS) t?^i'^$^;5)Clt=S:#mt-r^»^l^l l-l 80V^-r*i-36^twf2^ 

[it^:^2 0] Ifrffir b ^T;v^;^T>^-'>A/N-r Kn^f ^-9-^ K (TA 
AOH) T- h ^'/ntf;VT>^-'^7A^N^ Kn:t^"^?-^ K (TPAOH) ^ xhy"/ 
^;i/T>^-'i7A^N>f Kn:j-^-9-^ K (TBAOH) tfz\t^<Dm,'^mxh^^h^ 

im.t't^mim 11-19 <o\^^'rM^z'^m(r>'mm,^ii^^n^y') fimmm 

imi^^2 1] tJrffiT- h7T;^^;vT>^-';7A^N>f Yunr^^yf v (ta 

AOH) <^)7K^^^:dn TY'7ry\y^)Vr>^^^A?^y{YU'^^^y(Y (TAAOH) ^ 
5-4 Ofi*%'^tP7Xv§7^-e*:SCi:«:#mi:i-^it*3gl 1-2 Q<D\t^irM^ 

[ii^]g2 2] mifiT^ h^T;V^;VT>^-'^7A^N^ YU:^^^^ K (TA 
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AOH) <D7i^mmi(}K (TAOS+AS) i^^Ur. Si02m#*^i 

•ei/io~7/io (Dmm ^ *;vjt; (taaoh/ (taos+as) ) -e^Sn tt^ i 

[W^]S2 31 mifi-r h9r;i'^;l'T>^^'>A^N^ Kn:t^-9-^ K (TA 
AOH) (Di^m^'^Vi^-t^^. (Na) ^ (K) ^fc'<^)T;V:*V 

AOH) 07K?tT^'=f'tC'^ttL^, %m (Br) . (CI) tj:}f(0^su^ymKm<0 

it-^mi)^ h >^ ^^Mt^^O-a-^i^^ -etL-ettTC^^t^-eill* p p m]>XT'^'-$)h 

:Lt^m^t-r^mimi 1-2 3<55v^-r:}^^^^^Ism<^ig:Mm^^N^H®'>';:*^ 

[m*:®2 51 miBx h7T;l'^;i'T>*-'>A^N-r K (TA 

-eO'^'lw'^^tL^'^ h U -i^A (Na) . (K) ^ h'C0T;i/:^? V ^ 

Ji7cm<^>'fb'^tr*5j:t>'^^ (Br) > (CI) 5& fc'0/Nnr>1^7C^<^^k'g"%7&^ 

m^m2 71 m^mi 1-26 trffi^<^:^^trfflv>T#<b^^^^^ 

1; if;va:.--r;i^ (PGP) > •f'a-i^uyw^-^^^y^^)^^— 

■r;VT-b-r-h (PGMEA) ^ ^5&^?>S{f -SX^frw-ft-T 
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[m^:^2 8) M^f-YyT)l^^}^t)^yi^'}^'-y (TAOS) :feJ:0'-irfa 

T;vrj^vv9> (AS) (Di]\!iiK^mmx--h:h^^mit^m^. -mmmM-^mo^ 

[0 0 0 1] 

J^^iim^ (Dielectric Constant) ^^2. 5mTi:/h$<> 

[0 0 0 2] 

t'i!}mit^ fix\^^^o ^(Dfzib. ^m^^^T)v^=:.^Awmm-^j:if(o^m>m 

±faoJ:d^afitl'ei£tt^tL;&^r^7^^11fi. —mzm^ (chemical Vapor 
Deposition Method) ^ if(r>^MJfSL^^'^7. tf > hfe^Sr l^'DmM^^m^^X 
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M 2002-318417 ^ : 9/ 



[0 0 0 3] 

r)Vn^^yi^y>iBXV'^ytfzli^^uy>jti^y>tfzii^flh(Dm7i^^^t 

y>>fkv7>*/^tic:tT.'b<Dijn7K^^tfi:> 5 0 (DSimx^mtfzlim 
tncffl^) , c) r)v^^-y^y^yidi,xf/^fz\,t^'^uy>it^y=7i^tfz\t:LK 

^ >-fi:^^ ^ >- * (± ^ lb (DMyi^^mm t mmy" > y V - h # ^-^ tf V 
Ltzo 
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j^5^^^ (Young' s Modulus) ^^^t^ i> O tr#;5> CI {iH t ^ i: =1: 

[0 0 0 4] 

(TEOS) ^f- h9-7°nif;VT>*"'>A/N^ Kn:t^-9-'f K (TPAOH) (D^ 
:^&;6-?>#^tt;6-lf:j-^^ 16-18 GPa<7)-Y>^'?ftt^^^LTV> 

(Silylation) LT-eo^M^i^.TfC'fb L. ic7>«<7>Jtlf 2 . 1-2 

tamo ) 
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[0 0 0 5] 

mwf^xm 1 ] 

#r?B 2000-34908 3-i-i2r^ 

mwxm 2 ] 

#PB¥ 9-315812 ^<2:^ 

[#Wm3] 
IS^ffi0<2rTO 0 0/1 8 8 4 7<&^ 

mmmm'S^mmo 0/1264 0^^ 
[#s^^m5] 

#ig 2002-3024 9^<2r# 

[#i^^:5:i)t6i 

:J|tH#^HiiI<2rlS<2r$&U S 200 0/0060364 Al 

Advanced Material 2001, 13, No. 19, October 2, Page 1453-1466 
[0 0 0 6] 

[0 0 0 7] 

[^§go«^] 
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x>7T;v^;v:t;vvv';^-b (taos) *3 J; itfib— jis^ (i) -c^^^^s 
TAAOH) (D^^rxM7K^MLx'i% hfi^^^ m^lt^^ ^^ts- c: t ^mWit t r 

XnSi(OR)4_n (I) 

#^1 ~8<^T;V^;«, T';-;v*^> L< (itf^;i^*'S:^1-o tfz. nfiO- 
3<7)^ic-e^:5)o ) 
[0 0 0 8] 

"7- b7T;v^;v:t;vyi^';'5^- h (taos) trx h ^t;w^;vt>'"=e:=^'>a>'n^ 

Kn:i:3r^?--r K (TAAOH) (;0.1?:&T-eJP7K^«|t /itiflJ^JnTK^^ L/im. 
±fa— (I) T'^ $ T ;V :3 ^ v 7 > (AS) t ^t: ti -e OiOTK^i^t? ^> L 

[0 0 0 9] 

miB-r h9T;v^;V':^;i^V'>';^-h (TAOS) {i. -r ^7J^■^;^:t;^vv';'>- 
-^ (TEOS) . T->9p<^;v:t;vvvi;'5^-b (TWOS) ttz\t^<Dm.-^mx^^ 

HlfiaT;V:3^i^v^>'{±. h^vv^V (MTMS) ^ p« ^ 

;Vhi;3^h^vv^:^ (^fIES) ^fcti-eotl-g-J^t?^^ Lv»o 

$fc. mUr-h^T)V^)l^T>^:='^AJs^ V^:^^-^^ V (TAAOH) fi. -r 
h ^7°n tf;VT>^-'i7A/N'i' Kn:f:^-i^^ K (TPAOH) . •r^9r^;^T>'^ 
-"J^A^N-^ Kn:t-^-9-^ K (TBAOH) tfzii^<DU^^X:^:h :l tii>mt L^^^o 
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-gtriaT- h^T;v^;wT>^-'^A^N-r k (taaoh) 

T^fmitLX-^tifi^. i-W^J^ (Na) > fj')^A (K) ^^'<7)T;V* 
5c#<^<k'a^55^'c>^^:^^i^<^'^^»t±. ^tL^ttTn^HmTSOfiip p b^T 

-f K (TAAOH) fflC/f^^^^LT^^tL^, (Br) . -^m (CI) >&^:'^0/^a^♦ 
[0 0 0 1 01 

h (TAOS) tmfaT;V3^v'>^> (AS) <D^)\^it (TAOS/AS) Si02m#* 
Ji-e6/4~2/8<7)i^ffltC^;2,Clfc7«»5$ft Lv^o 

frifix b 9T;V^;^T V^-'^/A^N^ K (TAAOH) tzy 

ViJ^^m^mm^ (TAOS+AS) <7)^)Vjt (TAAOH/ (TAOS+AS)) (i. Si02^»* 

tfc. :*:fl?gicj;^^MS^ffl^*^f±^ Itrffi-r h vT^v^^v^f ;^Vv";>^- 
^ (TAOS) is j:CF-|uf2T;V3^vv^> (AS) OWi^^n'^'^h^^ -imit^^ 
=S:2~4 0M4%O^H-C^^■ev^;2>c:h;^>^^^jF^ Lv*o 

[0 0 1 U 

(i) xh9T;v^;v:t;vv->';'Jr-h (taos) isJiti^TIB— (I) T-^^ 

tL^T;v=i^->>'9> (AS) ■^^mmmtm,'^\^fz%. i o~3 or<^zaj^'ei 

tLf^co^^^&^'+^g-iirl-^i-^t-ei 0 0-2 0 0 r pmoatjg-es^iiL. 

(ii) ^ic, m#TlC2b;g>^r£^-^?S4'iCT-h7T;w^;vT>^~^A/N^ Kn 
^^•9--f K (TAAOH) 07fc^?iS«r 5-20 5i-i)^nxmT Lfz^k. $ 'b tc 1 0 ~ 3 
0'COiaM-e3 0-9 O^m. 100-200r p m(Di&mxmWL. 

(iii) ^v^-e, 3 0-8 0X:(OUJ^Kl}mLtim. ^0?ajglC'(^-t,3&5^)?^ 1 - 
7 2 ^f^. 100-200rp mCOiiJ^-eJI^-r ^ CI i: J: 0 . 
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mt^7-VyT)\^^)V:^)VVi^V^'-V (TAOS) i3 JiZ/huIST;!/^^-^^^ > ( 
XnSi(0R)4-n (D 

^mi~8 0T;v^;v^^ rv->'w^^> t< tie-;v^=S:^-te tfz. n{iO~ 

^ ;v V V i; ^ - b (TAOS) . r ;v n ^ 9 (AS) i -o^m^^mib^ h ^ 
-sm-^^r^^x ±IBfcl^m^#T-eH(riB (ii) <Dy-y^r)v^)VTy^=-^2>. 

Kn:^^-9-^ K (TAAOH) (T^tK^^^^ l:: 3 0~9 Q5^i)^\i^X\^^ < I9 t?ST 
[0 0 12] 

(i) 7^h7T;V^;V:t;VVv'J'{r-h (TAOS) «r^^^i!^.fcrl'^tfc^, 10 
~3 QiX:<DWLmX^fLh<om,^i)^-\r6^\^1^^-t^^Xl 0 0-2 0 0 r pmCOjS 

(ii) ^^^^ ^#Ti::2b'l>m2i'^^?^4'lCT- h^T;v^;VT:^^-'i7A>'N-< Kn 
:t^-9-^ K (TAAOH) <5D7Kv#?S=Sr 5 ~ 2 Q^if-nxmT'Lfz^. ^ ib tci 0 ~ 3 
0*COSE-e3 0-9 0:^1^. 100~200r p mOilJgT'm^ t> 

(iii) 3 0 - 8 0 t:OzajSl'« Lfcli:^ ^(DUm^^^-'bts:t^h 0 . 
5-7 2^r^. 100-200r p mOjlJKT-m^ LT, KrlBx h ^ T;V^;^^ 

;uvv';^-h (TAOS) oi^7K^^^*5J:^^V^/c^»^iJP7K:9•^pft^=^■^^>m'^ 

(iv) ^^IC, ±fB-j^^ (I) tr^$tLJ2>T;P3^vv^> (AS) tfcfi^tt 
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^ 1 0-3 OX^(DmtX-:iM<D^^-fy^-t»Km^ir^tX-l 0 0-2 0 0 r p 

K (TAAOH) 07lcv#?^=^ 5-20 ^^^^fxmTLfz^^. ^ 1 0 ~ 3 
0X:<^?aKT'3 0-9 0^3-^^ 1 0 0-2 0 0 r pmOiij^-r-m^U 
(vi) ^v^-C. mU (v) Ttf^^fL/cm-a-^^lK^rS 0-8 Or<^zaglcj!n]^Lfc 
m> ^<^iajgtc>f^*>^;6«e> 1 0-3 0^F4^ 1 0 0-2 0 0 r pmOg^JS-em# 

mU7-V^r)l^^))^:t)l^yz^V^-V (TAOS) :fe j;a*^HlffBT;Vn^vv7> ( 

i<7)^-^, ±ffitc^i-?ST:^^t3>ftx.T. Htrlfi (i) xmm^fifz7-YyT)l^ 
^}Vir)Wy^)^-y (TAOS) i3 i «b ^ 'g) ^ . ±15 
^#^#T-eHulB (ii) <r>y-Y'7r)^^)Vry^::-^J^^^4Vuir^-^-iY (TAAO 
H) O7K^?0[4'iw3 0-9 Q^ii-nx^^^ < t?gTLT^ j:v^o 
[0 0 13] 

iiSv^lil^S^^L. j^ttl'^f^^rf ^®iim^^^^ss^v 

(i) X h^T;v^;v^;vy'>v<5r- > (taos) ^^^-^^.^rl^tfcm. lo 

-3 QX:(DUB.X^ifLh<D^^i)^-\-^\:.m,^'f^iXl 0 0-2 0 0 r ^m<0^ 

m.xmwu 

(ii) A\'. mWT\^^^mM'kmWL^\''rY'7r)V^)vry^=.'^J>^^^^ Kn 
5}- ^-9--^ K (TAAOH) (DimWi'^ 5-20 :9>5&HtrrgT L/c#:. $ i:: 1 0 - 3 
0t:<^jajS-C3 0-9 0^K^ 1 0 0-2 0 0 r pm(7)5SjgT^m#L. 

(iii) :^v^-e. 3 0-8 0X:OzajEgtcin^Lf::t^. CK^SJKl^'K*.^*^'^ 0 . 

5-7 2B#M, ioo-2oor p m<??3iJS-t?ii^l^ LT. frfB'r h ^ T;v^;w^ 
;v y V i; -Jr - h (taos) <^ JDTfc^^StJis J: xf/ 1 fz {igis^inTKiS^l^t? ^-^trrl-^ 
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(iv) $P>lc, ±fB-^^ (I) -e^$*^;2)T;^^capv->^> (AS) ^y^mmM 

tm^Lfz^k. 10-3 ox:<Dum'^^tih<om^i)^-\-^i^m^'r:hfr^i o o 

~ 2 0 0 r p nK^iSj^-Cm^b. 

(v) ^tc, a#Tt:i3b^Mrl'^^Tt4>tc-r > 9r;v^;i/T>-=e:r.'>A/N'f Kn 
J^-^-9--r K (TAAOH) <^7X^?S^ 5 ~ 2 0 :»-:dHt-C?gT L/^m. § ^> 1 0 - 3 
QX:<DM.mx-3 0-9 059-r^. 100-200r pm<^)i£jSE-e^#L. 

(vi) ^V>-e. 3 0~8 Ot:<?)zajglC»L/i^^. ^07ajglC>f^*>3&:*«f> O. 5 
-7 2B#r^> 1 0 0-2 0 0 r pm<5Di$^-ea#LT. ■irfBT;V3^vv^> ( 

(vii) mia (iii) •e#'bttyi:ri'g-^TgtB«ffa (vi) -e#f>:ir7tti'^^?0[ 

Sr^-S-Lf^m. 10-3 orojajK-eitLPx^^^TjiS-i-^lc^^-^^^X.l o 0 
- 2 0 0 r p m<D^mX-mW\^. 

(viii) ^ibic, tE^^lcjE.Dtuffi (vii) xnh^fzmWi^^ 0-^ O'COU.B. 
l3Apitt7tt^> C:<Oza^tI'(^-t>Ji>65ib 1 0-3 ONfH. 100~200rpmO 

Hriia-r h9T;v^;v:^;uvvi;^- h (taos) :feJ;^J^^HuffiT;i/3:^vv9 :^ ( 

AS) <Dm^6mmx^^^-{mi\:^m^^t^mmmo^mm-^ ^ t ^s^t 

[0 0 14] 

Z<Di^^. JifEl3^-tfilT:^^t^ftx.-C. t^flB (i) xmm^fifzr-}'vr)V 
^)Vt)l^Vi^V^-}' (TAOS) *5J:lf^^v#^.;6-<c>'^^?I^?t?^*. ±mtmm. 
'fc^#T'Cmffi (it) <^>T- h^T;l'^;l^T>^-'>A/N^ Kn:f ^-if^ K (TAAO 
H) (r>yKmWL^I>Z30-9 0^:()^l1rX^^<y)tmr'r^t^K. #13 (iv) -c 
llii$tLfcT;i/rr^vv^> (AS) i3J:TOa^^:*^C,^^?l^^?^*, ±fBi: 
|WI;|t>5:^#T'trH(rlB (v) Ox h 7 T;i'^;vr ^^^--^ Kn:^-^-9--f K (T 
AAOH) 07K?^?gt4'lC3 0-9 0^;&MtTt9)o < ^ tmTLXi>X\^^o 
[0 0 151 

II i5 T {±. ±v& L fzmm'T Yyr)v^jvt)\^yi^'J^-v (taos 
) ^ mfBT;v3^v->7> (AS) *3 j;r/Hlffa-r h 7T;v^;^t>^-'^a/n^ K 
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ut^^^v (TAAOH) ^mm-f^^t^mtLy^^o 

^fbtc, ttriBx h7T;i'^;v:r;vv5/i;^- > (taos) i:|frfeT;i'ri^'>'>7 

> (AS) ti)\ Si02m#^m'C6/4~2/8<?)^ffll^*^^;^ib (TAOS/AS 

K (TAAOH) i^V:^^MmB^^^ (TAOS+AS) KMLX 

. Si02m#»m'e 1/10~7/'10 <^^H IC^ S *;VJt (TAAOH/ (TAOS+AS) ) 

HuIBt- h ^T;V^;1/T>'^^'>A^n-^ Kn;e-:3r^j-^ K (TAAOH) <^7K-^ 
X h 7T;V^;VT>^-'^7A/n^ Kn:t^-^?--f K (TAAOH) ^5~40M 

miBx ^7T;^^;^T>^^'^7A^^^ Kn^^-^-y-W" K (TAAOH) otK^^^^ic 
^^tJi: LT-^tn-l). ■^-b'J'^A (Na) > iJV'yj^ (K) ^ t^OT;^:^ 

t?^l9> (Br) . (CI) t£i^<D^^uYymKm(Dit^m-fy-htj:^7^ 

m.m(0^^mt. •^tt-rttTcm^iHT- 1 S» p p mmr-tr^ c: t * t v>o 

Kii^). ^(r>^\,z^^fL:hiry'^)^A (Na) . iJ^)^J-. (K) :^:^(^t;v:^ 
JlTC^^^'fk'S't/iSir/*^ (Br) . (CI) ^i:'<7)/Nnr>'mxm<^<b'^tl^^ 

[0 0 16] 

o 

nbf;va^-7^;i/ (PGP) ^ T'n tf n — ji'f-;Vj:'-x;VT-fe-r~ b 

(PGMEA) 4- 1> M{f ^/r^^v#i^ t mmUt^-T -2) tw>^ t T ^ ^ffli" ^ 
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^ J: d tc t T# f> fi^nHt^Wi^^m ti. hu IfiT- h ^ T ;v ^ ;v :t ;v v v V ^ 
(TAOS) :feiDfBtrlHT;V3^->v'7> (AS) (DiUTi^^M^'C^^^^m'W:^ 

mwL^jSi.m^K 2-4 omi:%coiiHT"^tf i 0 Kmm-r^ ^ t-^mt 

[0 0 171 
[0 0 18] 

T h7T;v^;v:t;vy vij^- b (TAOS) itrriB— l«(i)'e^$tt;5>T;v 

zi^i/->y> (AS) h vT;V^;VT>'=e^'i7A>'N^ Kn:t^'9-'r K (TAAOH 
XnSi(0R)4-n (D 

dci-e. •irlST->7T;v^;v:i-;V'y'>';^-h (taos) tUTti. f-h7P«^ 

h^rif^^^if "btLJSo c:otfc*>. -r h ;i^y v^; h (TEOS) . T- 
h^^^;v:t;vyv";y-h Cmos) tfzit'^(Dm,^^^^m-t:h :it'dmtL 

[0 0 19] 

t/i^ miBT;U:3:?rvv^> (AS) tLXlt^ ^ h V p< h v9 ^ 
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U h^'>'>^>> :^:J'-f-;V h h^->'>^ >'^ If b U p< > ^v' v 
h';^h^vv7>^ hijjnh^->v^>', hiMV7'n,i>'^ 

v^h^vv^^> v^-7;V:tnv?a:. b^v-S/^^^x b U "7 * O ;«< f=- > 'J b 

-e^>. p<^;vh'j^'h^v->^> (MTMS) . ^^;vb';ih^vvvv (ifiES) 

frlBx h ^T;V^;VT>^^'i7A/N-f Kn;t^-9--< K (TAAOH) t'L 

"7-7'^;^T>^^ — -i^A^N^ Knjf^^r-^-^ b% x b 7n-:^^f-;VT V^^-^ A/n^ 
Kn:e-^-9-^ b\ n-^^-»fT'v;V b V P^^^VT^^^^'^AyN^ Kn;^^-^-^ K 

So cioife*). X b 7yne;vT>'^^'>A>'>'f yu-^^^^ k (tpaoh) . 

^ b9"7*^;VT>^^'>A/>-r Kn;^^-9-^ K (TBAOH) t.fz\t^<DU'^m-^^ 
[0 0 2 01 

Kn^a-^-if-r K (TAAOH) ^Fi^J^ t LT b V A (Na) . A (K 

) iih:(DrJ\^iJ')^mim<Oi\:^m. ^^Xf^m (Br) . mm (CD 
'>':^2^75^<^)^b'^W*'-?-tt-rtL7C^^ii"e|^l O OS«p pm--^i%OV^ 

t;6^L> :^b';'^7A (Na) "^iJ'J^A (K) if<^T;V/?7 U #m7n^<^'fk^tf 
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tfz. (Br) ^mm (cu ^ifo/Nu-^'yTcmo'fb^j^i^&^tb'^-s/p^w^ 

[0 0 2 11 

p p b J; J9#<^ttL^ 7" h^T;v^;v^;vvvi;-ir- h (tags) isjiw 

fB-^(I)T-^$tt-2>T;V3^->v7:^ (AS) h^T;l'^;VT>^-'i7A 
Kn^e-:^'^-^ K (TAAOH) O^^TTiDTK^i-^i^tc, Z(D7[^mmmm 

'iVu:t^^y(V (TAAOH) ^^fflf^Jt-^t' (i> ^(D^K-^tfi^mm^H^ 

^hh7!)^\:.tb±mi^^)^txm^m\^^xii<'Bm^^^^o ^^n^^:^^ 

-e-lslffi^tL-S-r h7T;v^;i'TV-=E-'i7i^7x^ Kn:^^-9-^ K (TAAOH) ti. lU 
V^A (Na) . (K) ^j: t^<Dr )ViJ ^mytm'^'lt^'^^ J^iXf^m (Br 

) , m.m (CD '^ifo^Nnr:^:^7c^<^<b-^tJ:d^'p'fc^^^%^^«fiUt^fi^*t 

[0 0 2 2] 

TAOS) i:lrfeT;vn:^5/v9>0^;i/Jfc (TAOS/AS) ti> Si02m#*tit?6 /'4 
^'T-e. tfrfB^;vJt (TAOS/AS) 765 6/'4 ^hMi^Vti^Mm 
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ry^^^^^^-^ V (TAAOH) icj;;g>7^>"7°V- < 

^h\,Z,mm7^y^r)V^)Vry^:=-^J^^^^VU:^^^y(V (TAAOH) 

(TAOS+AS) (D^JUit (TAAOH/ (TAOS + AS)) {i^ Si02^»» 
1/10-7/10. $FiL<{i 1/10-6/1 0<^^Hlcab;i,C:^:6^M 

mffl^>'^Jt (TAAOH/ (TAOS+AS) ) / 1 0^mx-^:ht. -rV 
o tfz. SM^;vJt;6«7/l 0 Sr0x.^fc. -r V^l^- b^l^ i: LTOaHgT&^Siv^ 

[0 0 2 3] 

(i) X h ^T;v^;v:*-;vy v';^- h (TAOS) is J; _hf5— (i) 

tL^T;uri^v-i/7> (AS) ^mwmmtm^Lmk. io-zo'c<D^m.x-^ 

M<r>^^^-Y^\zWL^-t^t'^l 0 0-2 0 0 r pmCD^Jgr-m^U 

(ii) ^tc, ^^Tl3^^^M'^^?i£»t'fr3-r b7r;v#;VT>^-'i7A/N>f Kn. 
y>r^^^ K (TAAOH) <7)7Kv§|i^* 5-20 6^i)^\1fXmTLfz^k. 0-3 

ot:o?ajg-e3 0-9 o^m. ioo-2oor ^m(omB.xmn\^. 

(iii) ^v^T% 3 0-8 oroiajtlcJnitL/cit^. C:<^?aElCi^t>^r7&^^ 1 - 
7 2 It^. 100-200rp m(DmmxW^-th i 1' i , "iflBx h 7 T;V 

^)Vt)\^yi^')^-V (TAOS) is J: WIBT ;u n ^ v v 9 > (AS) <7) Jn7X:9-liltl 
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m^^Wi^i^m^ (ii) OTAA0HO7K.^?S^?iTl-^:^i£) lCftx.T. HtfSfi (i) 

•c^^^tLfcx h^T;v^;v:t;vvv'';^- b (TAOS) > t;v:3^v'>9>' (as 
) ioj:y'^w^?##.>6-^=&^r^^#v§?S^. ±mtmmj:m^r (zajti 0-3 ot: 

. ^^jiJ^l 00~200rpm) "C. Itfffi (ii) h 7 T;V^;VT ^-^-"^ 
Knr^-^^J-'f K (TAAOH) <^7K^?g[^^^ i:: 3 0-9 0^^^ifX\^'o< f) tfi 

[0 0 2 4] 

clit?. "iffax h^r;v^;v^;i'VvV^- h (taos) . friBT;v3^->->9 

> (AS) :feJ:t>'|J|B-r h^T^V^^VT^^-'^/A/N-f K (TAAOH) 

^fo^i; f^i^j^f-;v> ?LM^'f■;^^ ?L®jj^-f-;v^if<^j^ 

:^9hnmf^^&^ (TAOS +AS) izmr^MM^^it i^mmmx mos+ks)) 

1/1-3/1, ^tftL<(i 1/1-2. 5/l<^mHtw$,;2>Clh;65M$ Lv^o 
[0 0 2 5] 

VX2^^^y(Y (TAAOH) OTKvMfi, ^©TK^/wti^ltTK^'t^x h ^T;^^;^ 
T><=e::^'^7A/^W Kn:^^-^-^ K (TAAOH) ^5-4 Om*%. 0iL<(il 0 
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~3 0*l:%^O#J'^■e^^•r'V^^^il;{)S'M^ Lv^o L^ei^U Ci<^7Xv#?S4«lc-^t 
^;&7K{i. T^h^T^V^JV^^VVVU-Jr- h (TAOS) *5 J: t>*T n ^ ^ V ( 

iiixT^M^i: LTfi. -r ^7T;^^;V'T^^^'>A^^'i■ Kn;r^-9-^ K (TAAOH) 

HSR f> m^-r ^ '^^^ {± v> o 

mIlfiJ07K^«?<7)K)S^#i: LT(±. 3 0 ~ 8 0 04 L < 3 5 ~ 6 0 "CO 
rm-e. ^^L'^^S^^ 1 ~ 7 2 ^F^, $f 4 L < 1 0 - 4 8 mm:^^f<fxnd ^ t 

^(DX^izLXnh Hxtzm^^mm^ IC-^t tL^ >5r ^ ^'fk'^tf (TAOS id X X/A 

sojnTfc^t?) .i^'v j^^v^^^^-'^'f Km»"e5 0 0-1 

000000. $f4t<{i 1000-100000 O^Htcab^ »1 tv^ 
[0 0 2 6] 

^co^MfMffl^^?Slc{±, ifi:^^mi:TTIB-fl^^(I)T'^$tt^ 
T ;v n V > is i t>*TIB-^^ (II) -e^ tL ^ n > 4b V ^ > e» ^ 

~ 5 0 n m(Dm^^^-r^ v U (ORfB^-^^^^t' V v n ^-9- > (PS 

XnSi(0R)4_n (I) 
XnSiX'4-n (H) 

m^l -8<^T;v^;v^, TV-;l'afe^) L< {itr-;i/^^S:^L> X•{i>'^^^> 
HT-^^i-o tTt. nti0-3<^^m-e^^o ) 
[0 0 2 7] 

mifl-^^(I)OT;i/n^vv7>c7)-aj^±^ 
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i: ic <t o ^ i: ;&^-e # ^ t fz^(Dmm l^mfB<^ r ;v n ^ v ^ > *3 i 1>V 4 

v<7)iP7X^5•^il^^*SB$^i^■C^#<btL^^^°'; i/n^-9-> (PS) 

(-e-<^#*lfli::-::>v^Tfi. #r?g¥9-3 15 8 1 2-^^^^j t*^#MO<^ -i:o 

) 

(TAOS +AS) KMir^mmm^^it (ps/(taos+as)) ^^si02^n^mx- 1 x s li)^ 

ClCl-e. ^<^mam'^Jfc (PS/(TAOS+AS)) 76n/3 ^^$tL^ 

r}V^)V'^)VVi/-^)^-y (TAOS) < ^oT. x b 7 T;l^^;VT 

^^A>fsy(Yut^^^Y (TAAOH) i ^ x < 'fc^ 

[0 0 2 8] 

;v V V V ^ - b (TAOS) i3 i ;v 3 ^ v v v > (AS) c7)i3n7X:$5-|itJt?^ ^ 'Jr 
^mit^^. tfz\,th) r b 7T;V'^;V:t;Vy v'j'Jr- h (TAOS) i5J:?/T;v:3 
:^->'>^> (AS) OSP7K^flit^'e*^'>--<m^l:'^t?^^V'>n^-9-> (PS) 

')ijmmmmi^6^ {^^mit^m. t,fz\±^-(m^\:^mm-m^) ^si02m^ 

^^X- 2-40 ieFt L < ti 5 ~ 2 0 m»%<^lEfflT•^^-ev^;^, ^ i: /^^M 

[0 0 2 9] 
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ffiv>T'7°n tri^>;^*i; rr-;v^y yntf;l'j:-x;v (PGP) > T'n tf rr 
~;v^yai^;VJi-x;WT-b7^- h (PGMEA) ^ir;6>f>M(iWc^;^^^t^S 

fi^^m^m^xx>^7K6^. $?>ic{iT;v3^vv^> (AS) t^ojjnTK^ifT'iij 

^^XSlc#t'2>mi*'^tttTv^fc?i-a?gii:feJ:r>'7K^«:^tL>?'tLl ~3 
[0 0 3 0] 

■r f 7T;V^;V:t;VVvU -5^"- > (TAOS) ^r-r h ^T;V^>'VT>^^'i'A/N^ K 
n:^-^-9--<K (TAAOH) <^):??:&T-r'](lP7K.^t /v:(±0^jQ7}c5W»L/v:m^ TIB- 
^^(Dtr^^tL^T^VndE^vvy >' (AS) tTtJi-eoJnTK^tf'i) L<t«^ 

XnSi(0R)4_n (I) 
3 0^^T-^^o ) 

^^x. mfB<^-r h9T;v^;v^;vy v'J-J^- h (taos) > r-'v^^vvy^' 

(AS) iSiCFx h 9T;l'^;VTV^-'^7A/N-r Kn:3-^-i^^ K (TAAOH) }i^ m. 
:^mA<Dmmmi^n^Li-zi>(DtmC^O^im'r:h::ti)^X^^o 
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[0 0 3 1] 

tfz. m^T-Y^TJl^^Jl^ry^^'^A/^^ Vu^^-^^ V (TAAOH) ^ 
-e^Oft^lc-^^tt^^ h 'j -i^A (Na) . iJV^M. (K) =&^(7)T;1':* V^Mtc 

m<r>^t^m^^x/^m (sr) . (co ^j: t'<D^^uy>m%m<o<t^mib^(i>^j: 

UC^A (Na) (K) ^t^<7>T;l/:^7i;^^7C^O>fb^%:;&^ib5&^:^MtJ 

(^-^^S^-etL-rttTn^^tiT'S omSp p biJi^Ti: L. 47!i^m (Br) 

(CI) if uYyjmoit^miii^ h ^j^^y^mmo^^m.-^'^ft^nTtm&m 

OS) ^M-^^tfz\,t^mU^^m\^fz^ik. T;V3^vv^> (as) 
[0 0 3 2] 

•li-e. mifiT;!/^^^^^^ (AS) ^^h-i}^\:.m\\i^^m (,ifz\tumwy^ 
6m) \^tzm^m.'^-thm^\z.\i, mia-r b7T;v^;v;^;vv->V'>— h (taos 
) (DWi^^ {ttz\,tumw:^^) (Ty^^tnm^. mia-r h^T;v^;vT> 
^-^A/N-r Kn:r^-9--r K (TAAOH) (O^^yr:'^^ :iti)^mtfL^o 
^(D^^^. T- h7T;v^;VT>'^^'i7A>'N-r Fn:f ^-9-^ K (TAAOH) 

'>V^~h (TAOS) :j3j:t/T;V3^vv'^> (AS) tlMi'^^-'^ifc (TAAOH/TAOS 
<t OTAAOH/AS) ) i)^. ^^^^^x02^'^&^'^ l/'10~7/10>$?^t< 
(i 1/1 0-6/1 0<7)mHt=&'2> id i::^Uni-^<^i:;6^'Mi Lv^o (t^^oT. 
dtL^^rl-^LTt^o-r h7T;v^;vT:^^-'i'A^N>r Kn:^^^?-^ k (TAAOH 
) ti/^)iJ^^m^^WL^ (TAOS+AS) <^^;VJt (TAAOH/ (TAOS + AS)) 
WLK<D^^hnm^. Si02m#^r|St? 1 / 1 0-7/1 0. L< (±1/1 0 
-6/1 Q(Dmnt-^£^o ) 
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)V^)V:^)VVi/^)^-Y (TAOS) ^ h&IBT;V3^ v V7 > (AS) (D^JVit (TAOS 
/AS) Si02m#*m'e6/4~2/8. 0 * t < }± 5 / 5 ~ 3 / 7 

[0 0 3 3] 

^^mizx^^m^^mm^m (^^^b) <Dm^-ifm^m^*Li^. m 

(i) -f b^T;v^;i/^;vyv';^-h (taos) t:y^mmmtm^Lfzm. lo 

- 3 0 'COiaE'e tt f> O^^^^s+^icm-^i-'i) tT-100~200rp mOji 

(ii) mWTK^^mm,-^mWL^K-T h )V^)VT >^:=-^ Kn 
:^ ^-9-^ K (TAAOH) <D:^m^^ 5-20 :0-;6*ltT7iT t/ct^^ $ ^ tci 0 ~ 3 
0'C<7)?ajg-e3 0~9 OtS^P^, 100~200r IP m(Dmmx-1^nL^ 

(iii) :^v^-e> 3 0-8 0t:OiaSlCj[jnl^L/ct^> C<0zajgtC'(l|*,3&;&*t> 0 . 
5-7 2BfF^. 100-200r p m(^iijg-eti^|2 LT. mff5-r hyr)V^)V:i- 
)VV V U 'Jr- h (TAOS) (^DnTfc^^tfiS i: t>Vt /iti^55-Jn7K^«l«^=Sr^tf?l'^ 

(iv) ±IB— (I) -C^^tL^T;^^^:^^/^^ (AS) tfcfiitt 

*:t#'^i«t?l'^b/i^><^=^. HfrfS (iii) Ti#fjtL/ixi^^t^^ft'tcrI^L;^im 
^ 10-3 0'COzaEt?C:tL?>O^53*7&^+^icrl^-r^t-ei 00-200rp 

^-9-^ K (TAAOH) (Oi^^W,^ 5-20 ^/64tT?iT L/if^. $ 1 0 - 3 
0 X^cD'UBX 3 0-9 0 :S-F^. 100-200rp m(D^m.'^W^\^. 

(vi) ^v^t?, ^iB (v) 'e#'btLyi:?S'^v§fl^^3 0-8 0t:<^zajgtcijpiLt7t 

^> ^<^iajgtc>(^^^;6?f, 10-30 ^F4, 100-200rp mOjgjg-ett^ 
mfB'r-hyT;v^>'V:t;wyvi;'5^-h (TAOS) *3J;t>'|tr|BT;VnJfvi/^> ( 
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f«2 0 0 2-3 1 8 4 1 7 ^ ^->^ : 28/ 



±fBic^i-?iT^^ mia (i) -t^pm^tLT^cTAos is^th*^^ 

^iat;&^^^:5)m^^?iK4'i'mfB (ii) (DTmn<DiKmm^mT-r^':ffm k^^k. 

T> Itfifi (i) -en^^ttTt-r b9T;v^;i/:t;vvv';'5-- h (taos) 

100~200rpm) t?. ^IB (ii) <7)>r h 7 T;V^;i/T ^^--^^ a^n-Y Kn 
K (TAAOH) <^7X^?S^'lC 3 0-9 O^T!)^ifX\^^ < tfSTL-Cb J: 

[0 0 3 4] 

(i) -r b9T;^^;v5r;vvv';'5r- h (TAOS) ^^^v^^rl-^tfcm. 10 

~3 0X:<Di^m'^^i^^<O^^7f)^-t^izm.^ir^tX-l 0 0-2 0 0 r pmOil 

:t^-9--f K (TAAOH) (7)7fcvt?iS^ 5 ~ 2 0 ^S^^iHtTTilT Lf^t^. $^tci 0~3 
0 X:<Df^mX- 3 0-9 0 100-200rp m(DmmxmWL> 

(iii) ^v^t?, 3 0~8 OrOiaj^tCjniLty^r^^. C10iajKlC'f5^*,^:7{»?e> O. 
5-7 2Wm^ 100-200r t> m<D^mxmWi^X^ V9T)l'^)l^:^ 
;v V V 'J ^ - h (TAOS) <^5P7K^^J^i3 .J: (CK/ 1 fz \±-m^1mY-^ma ^ ^tfU^ 

(iv) ^hK. ±15-^^ (I) -e^$tL^r;v3Jr'>i^7> (AS) ^mmmm 

tm^Lfz^. 10-3 OX^(Dr^x:itih(Dm^i!)^-t^i^iMi^ir:htXl 0 0 
-2 0 O r pm03iJt-em#L> 

(v) ^ic, m#Tl3*^^zS'a'^?^4'twr ^7T;^^;^T>'•=e-':7A/^^ Kn 
:t ^-^--f K (TAAOH) (DtK^WL^ 5-20 ^:d^ttTigT L/cf^, $ 1 0 - 3 
OX:<Di^mxS 0-9 O^S-M, 100~200r p mOj^JS-e^^L. 

(vi) >^v>-e, 3 0-8 OlC<7)?ajgt-ip^tfcm. C:<^i§.J^tc#-t>/^:a^'ib 0. 5 
-7 2^r^. 1 0 0-2 0 0 r pmOJSE-etl^b-C> tlf|BT;V3^vi^7> ( 
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(vii) ^tc, (iii) x-n^i^fzm^mmtmm m x-nt^fitzm'^mm. 

^U-^Ltz^^, 10-3 ox:(Df^mx:ifLio<D^^t^-t^},zm^ir:htxi 0 0 

~2 0 0 r puK^JjiJPg'em^L. 

(viii) §"^13, '^^^icjSDItfffi (vii) T'#^>tL/::?#?i£=^3 0-8 OroaS 
i^imXfz^. ^(DUB-K^-h^^-A^hl 0-3 0 mm. 100~2 0 0 rpm<^ 

H^IB-r h 9T;v^;i^:t-;vy vi;^- b (tags) isXV^^mne,r)V-=i^zyi^yy ( 

^m^zm-trnTism (•t'&t>*>^ -wia (i) xmm^^fzTkosisxz^^:^m 
mmi)^h^j:^m^mu^Kmm (a) <0TAm<D7mwi^mTi-^tmz, utib 
(iv) x-mm^*ifzASidj;:xry^mmm:^-h^j:^m,^'Mm^i>zwm (v) <7)taaoh 

;vyv';>5r-h (tags) is iO^'^t^^^St^^^^^m-^^?^^. JilBhl^^'Sr^^ 
T 1 0 ~ 3 0 mnm^ 1 0 0 ~ 2 0 0 r p m) X\ lufB (ii) <D-f h 

7T;i^^;i^T>^-'t7A7N^ Kn:4-^^^-^ K (TAAOH) <7)7jc?#?Sit« 3 0 ~ 9 0 
:$^/64tTfc9)-p < J9 ^MT-r-^ii^i::. miB (iv) xmm^fifzT ^i^i/^ > 
(AS) i5J:0*:t^^^:6>^^;5>tl>^^?^^, ±iat|Sim^#T (z^JKl 0-3 

ot:^ ^t^jJjiJSi oo-200rpm) xm^ (v) <^f- ^•7T;^#;^T>•=e- 
^A^^^ KD:t^-9-^ K (TAAOH) (DyKmWi^KS 0-9 0 :S';i>-ltr i9>o < ^ t 

[0 0 3 5] 

■Ti-e. HfrlBT h 7T;V^;V:t;VVvU^- h (TAOS) . ttrfBT;V=r^vv'^ 
> (AS) isJ: WIBx h 9T;v^;vt:^^-'^^A^n^ Kn:f^-9-^ K (TAAOH) 

mmommmm tLxa. m^ffiWiA ommm ^mm Lfc^<^i:i^i:^o«:^ffl 

ir^ztTb^X^:^o ^^X\ mtiT' yyr)V^)Vt^vyi^v ^- h (TAOS) i^X 
TOfBT;vn^vv7>' (AS) i:-^-^-r^^tt-e-^(^^^?#^(±. -€-com^ (fz 
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ifjj^M 2 0 02-318417 ^ ^--J I 30/ 

i^^tmm^s mmo^'^viJ^^m'B^^^ (tags i^iij^is) ir^-f^m* 

rl^Jt (^^?#^/(TAOS+AS)) ;Jin/l~3/l. ^tL<{±l/l-2. 5 

(TAos+As) (DMAm^it {mmmm/(Tm+ks)) a. m 
:^mA(7)^^tmm^. i/i-s/i. l<{±i/'i~2. bxiomm 

[0 0 3 6] 

Yu:^^^^ K (TAAOH) (^7X"M?]^{i> mMWLK<Di^^tW\m\z.. m^'^i^tfzlt 
^^tK^^I^t- h 9T;V^;VT>^-'>A/n^ Kn;e-^-9-^ K (TAAOH) ^5-4 
0mS:%, «^tU<{il 0-3 0ml:%O#J'^•C'^^■ev^;|>C:fc;6^t Lv^o 

H«iat)n7K^j^<^>>s:js^#i: LTti. ^^^eLAcT^j^-^iii^^ic, 3 0-8 or. 

0t L < « 3 5 ~ 6 0 *C<^?^J^T'. ^#L^:6^^f. 0 . 5-72 B#F4. Ut\^<\t 

10-4 8B#FHl;6Hfr^Td <::^:i6^^t Lv^o <::<^J#^. ■g&ifi<7)||-pm:^&i3<t 
xf^^mmj^zi^^^x^ mifiT^ > t;v^;v^;v v ^- h (taos) ^ fcfi 

t;v3^vv7> (AS) ^Mmx'ti{\7^^-t^wm\tm.<xic>}^\^^i)K ^<^;^t- 

•y7'-e{iitL^;5^^^icj!jn7K:9^-r^^JS<^B#rBi (f^txJ^. io-3 0^Fb1) 

<i<^J;9t^L-C#P>ttfc^JbcaEtf4'i::-^*:h,^'5^-f^'fl:^!^ (TAOS ^HXfk 
00-1000000> $f^L<(± 1000-10000 OO^ffll::*)^ 
[0 0 3 71 

TfS— IS:^ ( I ) Xtt^ $ a-5> T ;v n V V 7 > is J; tJ^'Tie— (II) "tr^ ^ tt^ 
n y ^'fb V 7 > ^ -2. ^76- f> M(f tL;& 1 mm±<^ ^ ^ ^'fk^tJ *3 J: / 1 fz ti 
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|^M2 002-318417 ^ ^-i^ : 31/ 



^fih(7)m:^^^t. 5-5 0 nmmm^^t^i^V-^^WiU'f-tcDKJBm 

(PS) ^-^t-Jir>g> C: i:76«T'§ 
XnSi(0R)4_n (I) 
XnSiX'4-n (H) 

L:&^u iojj^*'; vn:^-9-> (PS) (D^mMii. m^mA<D^^tmmz, m 
m<oiyvij^mmM^^^ (TAos+As) izH-t^m.-mm.^it (ps/(taos+as)) 

7&^Si02m#^m-e 1 / 3 iikT. ntL<ii l/A^^Xy^h^ Z.tijmt tv^o 
[0 0 3 8] 

:t ;V V -ir - h (TAOS) iiiiXfr (AS) <^)](ni7K:^tf t?^ ^ 
^^'fb'^tl, t/itib) X h9T;l/^;l':^-;vvi^';'^- h (TAOS) :feia^T;W3 
^vi^^> (AS) <Oto^Mtf-eab;?)^^m'fb'a'tJt'-^°'; vni^r-if:^ (PS) 

m^. ^(Dm^WL'^\mi^') iJTh^m^i^i^^ {^^mit'^m. tfz\t^^mit 

i t^) *Si02m#*mT' 2-40 fi»%^ |jftt<{±5~20 m»%0 

i; - 1/ — ^ - :^ ^' ^ffi v^r T'n vf 1/ > ^* i; - y -fu e;v j.- 7^ )V ( 
PGP) > yn tf lx>^^-'; 3-;v^/a:.^;VJc--f ;i/T-t-r- h (PGMEA) 
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[0 0 3 9] 

iZ^-t ^^t ttj:^^ 

CO J; d t^n^<i^^<o:^^^m^^x\mnmF^^'y') ij^^m^^f^m^^ ^ t 

[0 0 4 0] 

^(D X ^ \iZLXm:^±\iZm^^fifzmmi't. S 0~3 5 OX:<Di§LmzxMI^M 

X, ^(D-bmmwt. £^m^jBc^(Df^m^ 8 0-3 5 ox:(Dmmxm.mmi:^±- 
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[0 0 4 1] 

■9--f F (TAAOH) i!)^^mLXmMl^. tfz-'UXi±mfm^X^:hz^ViJ^Mm 

o 

[0 0 4 2] 

^v^-e. m^(oi]mMm.^m^fifz^mi>±. yfmn:^''^<^w^m^Tx\ 350 

~4 5 0'CO?ajti::T^^^{!!'a (^^T) ^ii^o 

i:r. ::fnzmmff::^tfzit^^i\iK.x. 'Pm.(DWm m^if. 5 0 0-10 

TO 01/48806 Al <2r^^ iri::|Bmo ) 
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;i'T>^-'i7A/>'f Kn^dp-ij-^ K (TAAOH) (omMtm. 2b ^ I- 
mm«:#^7ti6lC{±, 3 5 0-4 5 0 "COzaS^ffl;i-<b^^-r'2> CI t^i^^i ttJg, 

O 

[0 0 4 3] 

^fiS;^8ta<^iajS;&^4 5 or^Mx-^h. #-^#^«:^^i-^T;v^-'!7A@E^ 
m^j:^i!)K 5 --9 0^. L< til 0-6 0^:dHtT^f 9 vl tv^o 

nVi^j^^N-) Ji-e{iM#. 1 0 0~6 0 0 nmt?^l9. $ /i^SiB^OK^ 
P^-e{±ii#. 1 0 0-1 0 0 0 nmt?^'5>o 
[0 0 4 4] 

:^^m<^mmWL^m^^xf^m^ti:h^mii. 2. 5iy.T<^jt^m^i:6. 0 cpa 

iiK±<D^>^W^^ (Young' s Modulus) :;6^'b'S^^=^m5^E^^LTV>;i)o 

t fc: . iiZ^t fi^milO^i^mim^^ 3 n ml^lTT^ L ^ 2 n mmT 

<7) = iJ^ n .-i?T (Micropores) (Dmil^^^i)^ 7 0 %m±-e^ v U 
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10 0 4 5] 

^hK. :^§tm mpfsW-K i tt{^. ^^(Dmrnm.^ (Kms) i n mmr 

i^^m-r'Z^W^T^'Z^H' L ^> < ^S: <DX^ ±^ U7t:-t':^ 7 'f h :fe|^M<^ 'i) -^^.^^ i 

(Silylation) Jfc if ^r-eo|gtm(^^Ml::Mi-'jei^g^> ^v^o 

o 

[0 0 4 61 

. ^O^MJffi^ (Rms) nmiikTx^^w-m^j:mm^:^ir^^mmm^^nM 
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'iimi^m 2 0 0 2-3 1 8 4 1 7 ^ ^- : 36/ 



2|s:|&§goM^?gJ: '5^^^tL;i,v'V :^^^Mlwi3v^-C{±. -^m^m 

[0 0 4 7] 

$ tt ^ ^>(7) 5^ v>o 

[0 0 4 8] 

\%W§^ 1 1 

g (TPAOH. m m IC, it^^>^m#S&<^%*3 0 0 g (WK-40 

. ^mt^ m *^j!JPt. ^za##T> 1 0 0 r pmO^K-eiNFKti# 

2 1 0 0 g (SAT- 10. H^'fi:^ (^) ^) ^i^UnL> 

T. 1 0 0 r p TCiOym^X 1 ^^m#Lfv:m. mJmUfc^^ 

#ibttfc-r h 97'ne;VT V^-'!7A^N^ Fn:^^Hf^ K (TPAOH) OtK^?^ 
tt^':^^ U "^^A (Na) ^^XffJ^)-^^^ (K) cOT;i/:^7 1; #m7nm<7)<b'a-tf. 

i':^^ (Br) ^x.'d^m (CI) <D^^uyym7tm(D^t^m<7)Mi:-tix'etim^m. 

itm (AAS^. (=^) S3:mf^Hff^<i3fc^f— 7>m^^«EftZ-5710) *3J:t>' 
^:^>i^n-7h-^ (DIONEX$^2020i) XWmLfZo 
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"^biJ-^AS OMp pm^ *i;'>i^250 OS»p p m. ^^2 2 5 OM*p 
p mis J: 1 3 MM. p p o <0 tc^ L. ^ :t >^»3gfii<7)7Kv#?i^'4^ 

^C'^tp7[^^tK^^^fi^i^ Tc^nm-e-^ hu-i^Aiofiipp b j^j^t 

) , ?&';'^7Ai omippb (^tmisi^) . :^mimsp pmJ^:J.T*3itK*a^i 

**p pmJ^ilT-e^ofCo i->^^t>^ ^^0J-t?^i6?>tL;|>fF#7F|i&t/W^>>l'tf 
10 0 4 9] 

x^^■^f-;^^>'^vv';'5--^ (tegs. m) > 

;vh';^ h^v-v^v (mis, ffiM'fk^x^ (^) m m^xf^^. 5m»%jt 

(ETOH, (M) m ^r^l tci^i-ti-a-erl'^L. Clom 

'^^?gt'Sr 2 oroiajgfr-'f^^L. 1 5 0 r pmO^^Jg-eS 0 :9-r^m# tfCo 

^^"^4 Yimw. (1 omfi%<^TPAOH^^tf) 1 ic^-rfti-^T- 1 o^^^^^tt 

-Cf^TU $ ibic:2 0'C<^zajgT'2 0 0 r pm(^iSJSt?lB#|^4t#L/Co -eo^ 
. 5 QX:(DM.mztmi\^. :1(DUB.^^T\ZX 2 0 0 r pm<7)5$Jg-em^t^?:*^ 
^2 0B#r5> ^fficov'; (TEOS isimoiS) <7)jD7X^^'lr^T 

■/nH°V>^*ij n~;i/^y 7'Dt';i/J^r-x;v (PGP. S^?Uk^J (*) t^) i:"^ 
liSmt^X^tC'^Lfcm, xh7-xf-;l.:t;VV^^';'>--h (TEOS) h ;>« b 

> c:<7>'fb'^%*Si02m#»ii-ei 2m»%'^tf?eiJbca^tf (IIMM^^^(i)-1- 
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[0 0 5 01 

^ hn:/ (i*) mCT-8) =S:fflv^T8^>•f-9--fXo^/^;=l^"t7J^^^ 

i^mi^^) ±lc?gTL-C. 2 0 0 0 r pm<^3iS-t?2 0#r^. 

1 5 0'C<7)^aJg^CT355'F^^ iflft^afr^fofco c:<7)J[jn|a;^ax@'C{i. 

(PGP) ^i:^~7&^^^l&L-C<;2><0-t% Ctt^'^^^C^tBLfz 

O 

ffl^T. 4 0 ot:oraEtcT3o^ra, m^^m^n-Dtzo ztih<Dms. ( 

llj!i1^J^®-i~(i)-8) ^m^^S: < <7)?aE^ -er^ip t /im> ^m^M nmLfzo 

i 9 L-Ctfo^L/i^il^lffM^tti^cvU *m^m<^mi¥ (SOPRAm^ 
it:^ i; 7" V ^ - tJ^ -ESVG) {±> ^ 5 0 0 n mT*^ o fco 
[0 0 5 1] 

^v^T% ^±^'?^^$^^/ivV:^^.i^M<7) (i) JtMm^ (^KIlT^n-r^ 
^ j^^fe^lMHz, Solid State Measurements iiSSM495) . (ii) ^^y^X 
'^mMM^KiSi'jr^^m<r>yi(.^^mMm\: (TDS^ : Thermal Desorption Mass-S 
pectroscopy. m^fl-^ (W) MEMD-1000) . (iii) W.miMm ("^V^Wtt^Yo 
ung's Modulus, i- J 4 yr^yy^-i/ a >'^. MTS Systems Corp^-^^ ^ >Ty 
> (iv) (Rms. AFM&) . (v) ^?L^5fi? (W-^mimi^XXr 

2nmiikT(Dmiimm^mm:mmm,mm ^^-o^ (vo xam^tf-^^ c^^h 

[0 0 5 21 
[*»J 2 1 
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xh7^^;v:^^vvvV^-> 6 0. 8g Cmos. ^mb^xn (W) m . 
Y^i^i^yyi 2 7. 3 g (mMS. mmit^xM (m #) i3<tt>* 
9 9. 5mm%Mm<7)j^^y-)i'5 1 3. e g (etoh. m^mm m ^) =s:ti 

^•9-^ K07K^?gL2 9 8. 3 g (1 0m»%OTPA0H^-^tf) 1 O^^^i'^XM 
TL. $f>li2 CC^^rajfei 5 0 r p mO^SJtT 1 ^FbI. mWLtio ^<0^^. 
5 0'C<^ajSllMt> C:<7)iaS^#TlCT2 0 0 r p mOjtjgT'^^L'&^^^f^ 

2 oB#i^. mm<oz^^) ij^h^mM^^^ (twos isiimms) ^^ioTK^^^fo 
ev^-i^'; 3-;v^/"/nt?;vjn-7";v (PGP) trnmu^-r^nm^^Lti^ 

. X h 7^^;l':^^l'V vi; > CIMOS) h p« h^vv^> (MTMS) 

[0 0 5 3] 

>r <^ J: 9 LT#<b ti./S«?fMffl^^?i^ 5 m 1 ^> 1 ^: H C^frT^e 

) ±Km^LfZo 

:i(DXoiz]^xnhfitz^±iz^}^^iifzi^V'i3^^m<r>mmit. m^oo 
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[0 0 5 4] 

immms] 

7-h v:r.^;V53-;VVv'j>>--h 8 5. 7g (TEOS> 0^mit^T.m m S^) ^ 
^f-;^^l;a^^i|r'>v^>'l 6 6. 2g (JfTES. 'SM'fk^X^ (*) m) ^Sili? 

9 9. 5m*%?tEcO-^i5'>'->'1^4 4 9. 8 g (ETOH. ^P^^^ (W) Wd ^tS 
^t, Cl<^jl^^?S=^2 O'COjaj^lC'fSif 1 5 0 r pm<Dmmx-3 0^mW> 

^-9-^ Kc07X^?i^2 9 8. 3 g (1 0MM%<7)TPPm^^is) 1 0^>6^lfC?i 

5 Or<^iajKllijni!!L. ^<DUB.0kWr\^X2 O O r pm<^jiET'm*I^L^^^^ 
2 OBtK. tflBOvU^^^m^^^^ (TEOS *5<J:miTES) ^Jn7K:$5-j#«:^To 

/Co 

tfv^^'j yDt:;va.-'r;v (PGP) h^^ft@m"t'&X@tw>Bfcb/:f^ 

> -r h 9^f-;i'?a-;vv v';'5r- > (teos) t h v (mtes) 

(ow^^mf)^ h^j:^^^ mit^m(Dmm^mmiLx. ^^k-^i? ^si02i^^s 
m mmr^^mm^m <Dm^m^\^'^^^x\t. ^wz^irt^nxh^o 

[0 0 5 51 
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i|pFM2 0 0 2-3 1 8 4 1 7 ^ ^-i^ I 41/ 

[0 0 5 6] 
[^MM 4 ] 

r h^r^;VT>'^-'>-i^^^^ Kn:t-if^-9-^ F=Sr4 0 m4%-^tf7Kvt?S 1 k g 
(TBAOH. ^^;r>' (W) ^) 1^^ ^>^mitJ3g<^©^3 0 0 g (M-40. 
H^<b# (^) ^) =Sr^jiJDt^ Mza^^Tx 2 0 0 r p m(7)mjg-e 1 ^F^, mW 

^^m<om^2 1 0 0 g (SAT-io^ =^<b^ (.m wd ^m^i.. m.u.^n- 
T. 2 0 0 r pmcDmmr-iwmmwLtz^^. mmLfzm^ t^^w^mB^^ 
mi^Lxm^m^fzo 

HiSt^l lc^1-7" h9 7'nif;v;vr>*-'>A^N^ Vut^"^^ K (TPAOH) 

^^m^'CTi^tft tT^tt^-;?>:^ b U "^A (Na) i3 J: tJ^':;?; U -^7 A (K) <Dr)i^:^ 

v^m%m<o^\:^m. ^^mz^m (Br) i^xv^^m (cd <75/Nn>>-'yB7n«<^^b 

^ h Vi^A 5 OMfip pm> "i^A 3 0 0 OMJip pm, 5 0 0M*p 

p J: Xfmm 1 4 S* p p m-e^ o fcCT) tc^t L. :t >^^M^^<7)7X^?^'4' 

i-'^tf:^^i^o-^;t«{±> Ttm^mxi- h i; A 1 om»p p b^T i^mwi^ 
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m* p p mJsilTT'^ -3 /io 
10 0 5 7] 

X h 9^f-^^^>'^vvu^- h 8 5. 7g (TEos^ ^mit^nm (W) 

m) . ^ h U P« h ^ vv'^ > 1 2 7 . 3 g (MTMS. MM^k^XS (*) 
JSiO^^QQ. 5m.m%mM<0:^^ 0 6. 4g (ETOH. ^P51&^^ (^) ^ 

) ^rm-^L, ^om^^^=l:2 0 t. 15 0 r p nK^jSJS^T' 3 0 

^^"^^ K7K?#?^3 8 0. 6 g (1 OM.-m%(DTBfm^^tf) ^ 1 O^-^^^fXm 
T ^h\,Z2 0 "COzajg-e 1 5 0 r p m(r>mSfV- 1 ^W^t^ t^iio •e<^t^> 5 
OV<D^^m\Zl]n^.L. ^(D^m^i^T^ZX 2 O O r p m<7)iiJ^t?m#L=&76^'?> 2 
OWm. HtflBOv';:*^^]^?^^^^ (TEOS i3J;mfIMS) <Oil07K^j^^tfo/i 

o 

ev^i^ij 3-;i/^yynb°;VJ^-7-;i/ (PGP) tmBM^-t^JMi^^Lfz^k 
. v-Yv ^"f-J^^n^Vi^V^-V (TEOS) ^ h p« h ^ V (MIMS) 

m (MmMmmm^m) (ommmi^ftz^^^xit, mnz^i-tisy)x^:ho 

[0 0 5 8] 

z<DX^\,zLxnhfifzm^\m^^^fziyV'^?h^m<Dmmi±. msoo 
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[0 0 5 9] 

mmm 5 1 

7=-h^j:-^;V:^;VV->iJ^-b 8 5. 7g (TEOS, ^J^-fb^X^ (») ^) 
J;r>*9 9. 5mS%jfeJS<^J^:5'>'-<'H 4 6. 6 g (ETOH. ^^tMB (M M) 
^rfl-^t, Cic7>il'g-^?i£«r2 orOiamiC^^L. 1 5 0 r p nK^jSJlfe 3 0 ^J^^ 

^■9-'f K07K^?iK8 9. 5 g (1 0M%«OTPA0H^'^tp) 1 0 :9'7>^lt'CMT 
L. $'blC2 0'C<7)©Et::'Cl 5 0 r p nK^iiJg-e 2 I^IS«^L/Zo ^<0^k. 5 
0'C<^zami::ljnmt. ^<^raE#^#Tt^'C2 0 0 r p mOiiStrm^L^J^^'b 4 

^v^-e. dcorl-a-^tSt^^ h^'>i/^> 1 2 7. 3g (mtms, 

M^fc^x^ (.m m) i:9 9. 5m.mi%Wkm<o^^y-)^3 4 2. ig (etoh> 

5 0 r p m<7)3lJ^-e 1 0^^. mWl^fZo 'AK. Itll^JS'fb^^^/imiST^V^^'n 
tf;VT>^^':7A^N'Y Vur^^'i)-^ K<^7K^?^2 0 8. 8 g (1 0m»%<^TPA0 
H^-^tf) *1 0^:6^^t■rigTL^ $<blw2 O'CiT^zajS-ei 5 O r pm<7)3$E-C 
1B#K> m#L7to -tOWi. 5 Ot:<^iaEl::JnitL. COjaE^'l^Ttc:T2 0 0 

[0 0 6 01 

miE# 2003-3098392 
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-;i/^/:/ne;vj:.-x;v (PGP) tmmm^t^xmimLfzm. T■^^^^ 

)Vt)i^v i^V^-V (TEOS) h ^ h b ^'>^^ 7 :^ (MTMS) oSn7K:55'^iltr 
[0 0 6 1] 

[0 0 6 2] 

immme] 

xh^J:^^;Vje-;VVvU^- > 8 5. 7 g (TEOS. ^mit^lM iW) ^) *5 
iiXf^Q. 5m»%jiJK<^J^^^-;H 4 6. 6g (ETOH, ^0^^^ iM) U) 
^?I^L. i<7)rl'^^?i^^2 0'C<7)zajglC'l^#L. 1 5 0 r pmO^iEtrS 0^ 

7K^?^8 9. 5g (1 Om»%<7)TPAOH^^tr) ^ 1 0 :^35^ttT?iT ^hK 
2 0t:<^?ajP£llT 1 5 0 r pm(7)7tJS-t:^5BfP«#L/io 'e<7)f^. 5 0°C<7)-iajg 
iCljnl^U C:(^zaE^#TlC-C2 0 0 r pm<7)3ijg-T?^^|iL'^^^^'b4 OBtF^I. t" 
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b y jnf - ;i/ ^ ;v V -> i; -5^ - h (D^^WK^Mir'^r-o fz o 

md t 9 9. 5M%fltJtojit5'y-;v3 4 2. ig (ETOH^ m^tmrn (W) M 

) ^m^Ls ^(^iM.^'MWi'l: 2 0 "COz^JtlC^f^^ t> 1 5 0 r pm<0il^-e3 0 

K07K^^2 0 8. 8 g (1 0 mfi:%<^TPAOH=Sr'^tr) 1 O^T^^ltT 
?iTL. ^ibl::2 0'COiajgt?l 5 0 r pm<7>3iE-t?2B#r^^t#t/io -?■<^^^^ 

5 0V(D-Umii'l3nmL. ^<DUm^i^T<<^r 2 0 0 r pm(7)iiE-eM#b^;6^'ib 
5 ^ ^-'^ h ^ h ^ V V ^ (MBfS) (TJfUtS-SDTK^M^ff o fco 

ICT2 0 0 r pmO>SJSt?m#L^:d*'b 2 O^m. H^ia^^vU ^^^M^^^^^ 
(TEOS *3J;mfrMS<7)S|5:^j!jn7jc^^#tl) (OMTi^^M^^T'^fzo 
[0 0 6 31 

7'ne;vj:---r;i/ (PGP) tmmW^t^Jim^'^^Lfzl^. xh^^^ 
}V^)Vyi/^)^-}' (TEOS) Up« h^vv^^' (MTMS) <7)Jn7K^9-^i% 

1> 55^ ;?> ^ -^^ *<k'^t?<50^JK'SrP^ t T> 01 (Oit'^m ^Si02m#«m-e 1 2 

z.(Di.n^z.\^x'^hf\^fz^mmmm^u^m\ mMm tisjc^^Tt? 

, >?.tf;yr3~ >^^fflv*T8>f ^^-'f'fXoi/U ^^V'^^i^^-^l^ (^^#^3^ 
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■^^m 2 0 0 2-3 1 8 4 1 7 ^ : 46/ 



[0 0 6 4] 

xh^j^^;v:^-;vv'>uy-h7 7. Ig (TEOS. ^Bit^xm iW) . 

^ h h v9 > 1 1 4 . 5 g (MTMS> mmit^nm m m) . 

i^u^^>8 0. 0 g (PS, Si02m«T'l 0mM%J&m^fx. #M^9-3 15 8 
1 2-^'<^m.mWi.(0:f^mX-mm) ^Sit/g 9. 5Sfi%jtJR<^J^i5'^-;^4 3 0. 

1 g (ETOH. fn^^^ (m m ^U'ku ^<Dm^mm^2 ov^mtiz-^^n 

t. 1 5 0 r pm<DmmX-3 0^K^t#U7to 

^•9--f KO7K^?0l2 9 8. 3 g (1 Oa»%<^TPAOH=S:-^tf) =Sr 1 O^ii^ifxm 

TL> :^f>ii2 o'c<7)zajgt?i 5 0 r pm<7)^E-eiNFi^m#Ly;:o -e<^^, 5 

O'COiajKlcJniLt, i<7)^UJ^^#Tl::T2 0 0 r p m<7)^gJ^'em#L5&^^^^ 2 
OHfW, mfa<^v^J:^^^J^ff^sK^^ (TEOS *3<J:m«TMS) <^J}Q7K^M^fi^ofc 

o 

-;v^/yne;vji-x;v (PGP) tv#^em-r'?)X^lC'KLfcf^, 'Thv;^^ 
;i/;t-;vy->'; h (TEOS) t h V ^ h ^ > (MIMS) <^in7fc:$5'llis^ 

[0 0 6 5] 
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02002-318417 
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[0 0 6 6] 

mmm s i 

7^V^:i.^)Vt)]^yz^V^-V 8 5. 7 g (TMOS. #mb#XII (*) m) . 

h^yv7>l 2 7. 3 g (MTMS. mm^t^XM iW) ^^^^^^ 
9 9. 5fi»%5iE<7)^^>'-'>^4 8 8. 7 g (ETOH. #D5fe*f6ll (M) 
^L. ^(Dm^mWi'kZ OV(DUmi^'UWL^ l 5 O r pmOiiJ^-eS 0:$5^r^iE 

^(Omi'k^Ut:. 2 Ot:oiajtl-#3^-*^^^l 5 0 r p m<7)3^Et?it#4'0^^ 
E^fb^ttfct^fSx ^^:/^tf;^T:^*^'>A>'^>r Kn:t^-9-'f K07K^?8i2 9 8 
. 3g (1 0m4%<^TPA0H^^tf) 4'l^lB#F^7&^tt-C7ilTL> ^hK2 OX:<DM. 
ET' 1 5 0 r p mommx 1 Wm. mWi^fZo iir^j:t>%. ^WJ 1 t (i^ ^<D 

-eot^> ^2 iz^-ti^mi^MmL. :i<7)^m^wrKx 2 o o r pmojiE-r' 

If l^^^^-i; 3-;w«:ey 7'ntf;i/a:-x;v (PGP) i:^^gm-t^X@lw>ttL7tm 
> 'rV9^^)l^t}Vyi/V^-V (TMOS) t h V p« h ^ v > (MTMS) 
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(si02m^*m) -^^t^wmMm (^mm^*t^(D-i~(D-6) ^#/co 'S: 

[0 0 6 7] 

, 7.tf>n- hi*=S:fflv^-C8'f >-^"^f^X<7)v'i; 3^'^7a^>'>-*^ (^^-f*:^ 

[0 0 6 8] 

[JtfeM 1 1 

7- h^^^;v:^;^y'>';<^r- b (teos. s^mit^JM (ft) . ^^^v-h'; 
p< h^'>s-9> (iirms. m^k^xii (ft) ^) ^iiXfQ 9. 5M%^jtoj^ 
i5'y-;v (ETOH. m%m.m (ft) ii) «r^3 ic^i-#J^-e?l>^L. c:orl'^^?K 

u:^^^^ Y(r)iimW. (1 omi:%OTPAOH^'^tf) =^^1 tc^-rtl-^-Cl 0 :J5-** 
ttTTiTt. :^P>IC2 0'C(^>iajS-e2 5 0 r p in<^)^Jg-e 1 NpP^tt^ tfco 

5 0°COiajgti]!jPi?:L.. iO?aj^^#TlCT2 5 0 r p m(7)^Jgt?m#b35: 
;6^f>2 O^FbI. •Htrieov'; (TEOS isimmiS) «0Jn7X^=Sr 
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evvi^'j rj-;^^^ 7*ne;vji-x;v' (PGP) tmmmmirhxmi^^vfz^k 

. -r h v^^-'V^e-^^VvU^Jr- h (TEOS) h V p« h^v>'9> (MTMS) 

^ o 

) ±l'^^L/Co 
[0 0 6 9] 

'7m^m^k\>zi3n^mm<7):i(^^m,msimt. mmstjs. mii^^ (¥ 

[0 0 7 01 
lJfc^M2l 

•r-h7J^^;V^;VV'>';'5r-h 8 5. 7g (TE0S^ ^J^-^fc^^XH (;^) . 

h^'>v^>i 2 7. 3 g (MTOs. mm^t^j:^ im m) i^^^* 
9 9. 5m.*.%mt(7)j^^ s s. i % (etoh. ^n^m (#) 
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-^U ClC9?i-^^?^^2 0'C<^iajg£lc4^^tU 1 5 0 r pin05iET-3 O:^-^^ 

^- .^A/N-f Kn;rilr-9--f K07X^vS2 9 8. 3 g (1 oma:%<7)TPAOH=^'^tp 
) i:lQ'^7b^^fXmTL. ^ 1- 2 0 'COzaEt? 1 5 0 r p nKT^^gJ^-e 1 B#^it 
#LfCo -eo^^. 5 OX:(DU.mmmL, C:OiaE^#TlCT2 O O r pm<^^ 
JS-e^^L^)&^«b2 ONf^> mfBO'>V:*^^l^5^^^^ CIEOS cfeJimiTMS) 

If v:^:?''; 3-;v*yynif;va^~'r;v (PGP) t^mW.^'t^lMK'^Lfz^k 
. 7->y>^^}\^^)^V~yV'y~Y (TEGS) h^vv^V (MTMS) 

(T^ijuTK'^mm^ hi-j^h^^ mit'^^(DWii^^m^\^x. ^ (o^t^m *si02m#* 
m mfimmmm^m) <om^m^i^'=>^^xit. ms^^^-rtis^xih^o 

[0 0 7 1] 

•7Hs,ittirt^tc*3it;i>mmo7K^m^»^'fk. mimsijpg. ^Wifi^. 
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[0 0 7 2] 

mirM^^X. T Y 7^^;^:^;^ ^- h 2 8 5. 7 g (TEOS. ^^m^it^JM 
m) m) i3J:0'9 9. 5m.-&%Wkm<OJ^^ y-)V5 7 4. 3 g (ETOH. fP5fe^ 
^ m) ^) ^^l-^t^ Cl<7)tl^?#?e[^2 OrOz^Et-I^^U 1 5 0 r f>m<D 

Vu^^^^ V(D7imW.l 4 0. 0 g (2 1. 3ma%<^TPA0H=£:'^tp 
) €r2l^K:d^ltTfiTL. ^ hlZ2 OV(D^mKX I 5 0 n^nKDM^XS Sm 

mwLfzo ^(D^k. 8 ox:(Dum\<zMmu ^<Dum^^r\izr 2 0 0 r pmco 

mmxmW L ^7&^e> 3 B F^. x h ^ ;V V V V ^ - h (TEOS) OiPTfC^^S 

^tC, e^L/im^?#»^#ib^fv:<7)-e. Cfi^2 0 0 0 r pm<^J^J^-e2 0 

;Va^-7=-;V (PGP) tmrnW^-r ^JMiZ^Lfz^. 7-Y'7J^^)\/:t)]^VzyV'^ 

(TEOS) (oM7^^m^h^j::hy^m'\t^^<^mm'^mmLx. :i<Dit^m 
^siozmn&mxi 2mmi%^tymvm^m atwmm^mi)) ^wtzo 'fc^s. 

10 0 7 3] 

:i<DXoi,zLxn^ti^ti^mMm.mm-^WL5m\ ^ji^i tm\:.^i^r-x 
) ±kzm^vfzo 
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'7mmmmizi^iir^m^<^^'^m.mm.mit. ^mmm. mmm.^. mn^^ (¥ 
^(D^^^^5K^to ^<Dm^±Kr^m^ihfzz^')'^^^^'^^B. 

mtffLfzB^irm 2 kZTfi-to 
[0 0 7 4] 

±bit^aj3<^m^t|Bl1tlC. X h^J^^^^^Jl^Vv'j^r- h 2 8 5. 7 g (TEOS 

(ETOH. m) m ^m^\^. :io?i'S-?#?i^^2 o'co?aKic>(^^L. 

1 5 0 r pmcoaiig-es O^S^f^. tt#L/io 

^•ij-'f K<D7K^?S1 4 0. 0 g (2 1. 3mS%<^TPA0H=l:-^tf) =Sr2^^>6Ht 
-C7iTt> ^hK2 oroiaElCT l 5 O r pm0^iJ|[t?3 BmW,WLfZo 

ft. 8 Ot:<;Ozaj^lcini^U. ^(DUmm^nzxZ O O r pm<7)^lJS-t:^^${iL>& 
tO^^^SBF^, f-VyJ^f-}\^^)^y'y^)^-y (TEOS) <^)in7X:53'^il*^T-p/io L;&^ 

[0 0 7 5] 

(PGP) fc?§^gm-rsX5glc>^L/s:tt, r b^^-^^l^^^^VVv'V'J^ 

(TEOS) <Di}uyi<^^mm^h^j::h^4mit^'^(Dm^'^m^Lr. ^o^fk-^j^ 
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^<Dx^KLxnhfifzm^^^^^^t^fzzyviJ^Mm(ommit^ ^ts o o 

[0 0 7 6] 

7^h7J^f-;v:t;vvy';^-h 8 5. 7g (toos. 0rmit^xm (W) Wk) . 
>^^)W)^ hdpvv^^i 2 7. 3 g (Mms> >B@<k^xii m.) m) isav' 

9 9. 5fil:%j^E<^J^3^^~->'^4 8 8. 7 g (ETCH. mitmM iW) U) ^m. 

-^L. :L<Dm,-^mWL^2 Qx:(Dmit^z%m^. 1 5 o r pnKJoiijs-es o:»-r^m 

^•9-^ K<7)7K^^Ti^2 9 8. 3 g (1 0m4%<^TPA0H=S:'^tf) ^Kimii-^-^^I^X^ 
o < J) i:?iT L, ^h\z.2 0 ''C<OWiMX 1 5 0 r p mCO^UKT- 1 ^F^. Lfz 

•€-om> ^4ic^-fzaEi'in«^t, ^<DfMLm^i^riizx2 0 o r pm<^as«-e 
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(PGP) tmmmMir:hXmKmLfzm 

, X h ^^^-'l^^-'^V vi; h (TMOS) t h V p< h^v'>"7> (MTMS) 

(Si02m#*2i) X-^tyWi^^imM^ (Jfcic#iJ^*?S(D-l~(D-6) ^#/co 

[0 0 7 7] 

CIO J; d tT# t> tL7tmig5^^ffl^^?^ 5 m 1 mmm i ^ iwi z^j^rx 
z(DX^K\^x^^hfifzmu±iiZj^m^ti-fzi^'):^^^B:<7)mmii. msoo 

[0 0 7 8] 

?^=^fflv^T*>^±lc^m'^5^^-r^i:> 2. 5&.T<^itm'mmt6. O GPaJ^:i>Ji 
^^^Lt-^^^Tb^-ofZo 
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t LTJtMm^<?)1g:T^*S< ^^*)^v>o C:tLlclJPx.T. ^e^a^-e*^ CKOvV 

ffl^ti-^-r h ^T;^^>'VT>-=e-'>A/N^ Kn:*-dp-9-^ K (TAAOH) ^K^tn. 

(Na) . (K) ^j: t'<DT )^'^ V ^MTtmoit^^ii ^"IfM: 

# (Br) . (CI) tj:}f<o^^u^ym%^<Oit'^^if'hi'J^h'^W^'^hhi}^^ 

OS^j:t'<DT- h 7T;V^;V:r;vy vU ^~ h (TAOS) i:MTMS^^'<75T;V:3:^i/v7 
> (AS) 0^;Vit (TAOSXAS) ^SiQ^n&mxeX4--2/8<Df^mtL. L 
h 7T;1'^;vT>'*-':7A/n^ Kn:t^'9-'< K (TAAOH) iivV*^^!^ 
fm^^ (TAOS+AS) (D^)Vit (TAAOH/ (TAOS+AS)) ^8102^^*2^'^? 1 / 1 0 

-7/10 (omm i^Ufz js: v> t , 'Z-ir t ii m^-t ^ v ^^m^^^ fb 

[0 0 7 9] 

jtftM^(D*3 J: c^^® (Mms^jifOT;^^^'^'^^:^ (AS) ^^t^^j:^^xm 
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mti^^ymm (Silylation) hHx. J: 9 o tfz^ itWcM^® ( 

>f K (TPAOH) ^m\^^xmu^f^fz^^M^mm^mt:i^m) -eji. m^<^JtM 

10 0 8 01 

^;fiT^A<7)pm:^^"C{i. 3 0-8 0 ^(^zaE-e i ~ 7 2 Bt^^&^ttTira 

w^^^^ {'r^mit'^m. ^fzit^^m^-^m^^'^) 5~4om»% 

;f ;V y V h (TAOS) *5 X mi5 T ;V =1 ^ V V ^ > (AS) (^iPTK^fil ^ 

m^^t. m:i^^^Bt7f)m'r^^fzit>. ^^rnxmrn-r^i^-xmsi^^mii ( 
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10 0 8 11 

fZo 

[0 0 8 2] 
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^1 ^^}&0>UMM 



m 


TEOS X 


MTMS X 


ETOH 


TPAOH X 


TAOS / AS 


TAAOH/(TA 




TMOS 


1* MTES 




li TBAOH 




OS+AS)CD^ 


m 






ft(g) 




(Sio^^m 


;uht (SiOz 


No. 


(g) 


(g) 




JjnS (g) 


»m) 


mw-mm) 


(D-1 


57.1 


145.5 


499.1 


298.3 


2/8 


1.1 / 10 


(D-2 


85.7 


127.3 


488.7 


298.3 


3/7 


1.1 / 10 


®-3 


85.7 


127.3 


488.7 


1084.7 


3/7 


4/10 


(D-4 


53.6 


79.5 


273.7 


593.2 


3/7 


7/10 


(D-5 


142.9 


90.9 


467.9 


298.3 


5/5 


1.1 / 10 


(D-6 


142.9 


90.9 


467.9 


1084.7 


5/5 


4/10 


(D-7 


89.3 


56.8 


260.7 


593.2 


5/5 


7/10 


(D-8 


171.4 


72.7 


457.6 


298.3 


6/4 


1.1 / 10 




60.8 
(TMOS) 


127.3 


513.6 


298.3 


3/7 


1.1 / 10 




85.7 


166.2 
(MTES) 


449.8 


298.3 


3/7 


1.1 / 10 


® 


85.7 


127.3 


406.4 


380.6 
(TBAOH) 


3/7 


1.1 / 10 




85.7 


127.3 


488.7 


298.3 

mm.) 


3/7 


1.1/ 10 




85.7 


127.3 


488.7 


298.3 

mm) 


3/7 


1.1/ 10 




77.1 


114.5 


430.1 


298.3 


3/7 


1.1/ 10 
(PS^ lOS 

M%^tr) 



[0 0 8 3] 
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[^21 



m 


TEOS / 


TPAOH/ 










MTMS <D=E 


(TEOS+MTMS) 




mm 




m 


;uhfc (siOz 




CO 


(Hrs) 




No. 










imm.%) 


(D-1 


3/7 


1.1/10 


35 


60 


12 


(D-2 


3/7 


1.1/ 10 


70 


10 


12 


®-3 


3/7 


1.1/ 10 


50 


20 


12 


(i)-4 


3/7 


1.1/ 10 


50 


48 


12 


<D-5 


3/7 


1.1/ 10 


50 


20 


8 


(D-6 


3/7 


1.1/ 10 


50 


20 


30 



[0 0 8 41 

m.3 m^moit^m 





TEOS 


MTMS 


ETOH 


TPAOH 7KJ§ 


TAOS/MTM 


TAAOH / 


it 










S a>=E)i^it 


(TAOS+AS)a) 




m (g) 


fi (g) 


a (g) 


(g) 


(SiOz^iCS 


^;UJt (SiOa 


No. 










^) 




®-l 


28.6 


163.6 


509.5 


298.3 


1 /9 


1.1 / 10 


<D-2 


200.0 


54.5 


447.2 


298.3 


7/3 


1.1 / 10 


®-3 


85.7 


127.3 


597.2 


189.8 


3/7 


0.7 / 10 


®-4 


53.6 


79.5 


189.0 


677.9 


3/7 


8/10 




85.7 


127.3 


488.7 


298.3 


3/7 


1.1 / 10 


(3) 


285.7 


0 


574.3 


140.0 


10/0 


1.1/10 


(3) 


285.7 


0 


574.3 


140.0 


10/0 


1.1 / 10 
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